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ABSTRACT : NEW MATERIALS compound of formula I [R 1 is H, alkyl which may be 

substituted, alkanoyl, phenyl which may be substituted, heterocyclic which may be 
substituted, formula II (p is 2-5); R 2 is H, alkyl, phenyl which may be 
substituted; R 3 , R 4 are H, alkyl; X is N, CR 5 

(R 5 is H, alkyl); Y is O, S(0) m (m is 0-2), NH; Z is CH 2 , NH] and its salt. 
EXAMPLE: 7-Benzylthio-3-methyl-5-phenylpyrazolo[1 ,5-a]pyrimidine. 
USE: An antitumor agent: it caused few side-effects. 

PREPARATION: For example, the reaction between a compound of formula lllsuch as 
7-mercapto-3-methyl-5-phenylpyrazolo[1 ,5-a]pyrimidine and another compound of the 
formula: R 1 CH 2 Hal (Hal is halogen) such as benzyl bromide in a solvent such 
as DMF at 0-1 50°C for several hours is followed by oxidation with a peroxide such as 
m-chlorobenzoic peracid, when desired. 
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60 


2-35(3H,«). 2.63(3H f a) f 4.38(2H,a). 


Ml 










6-78(lfl.a) f 7-03-7.47(4H,( a -b)q), 


NMRCCDCl^) 6ppm 








30 


2.27(3H,a), 2.5B(3H,o) f 4.00<2H,a) r 
8.43(lH,a) 




61 


2.63(3H.a). 3.8(3H.a). 407(2H,a), 
6.77(lH,a), 6.8-7.4(4H,(a-b)q), 
8.42(1H) 


48 


2.62(3H.o). 4.60<2H,a), 8«37(lH»a) 




62 


2.63(3H.a), 4.3j(2H,a), 6-78(lH,a), 


4 9 


2.63(3H.a), U.60(2H,s), 8.47(lH,a), 






7*2-8. 37(4H.m), 8-45(lH,a) 


52 


2.62(3H,s) f 
6.8-7-53(4H.m 


-37(2H t »), 6*67(lH,s). 
). 8.33(1H.«) 




63 


2.62(3H,a), 4-5(2H,a), 6.65(lH,a), 
703-8.23(4H,(a-b)q), 8.3(lH) 



2* 4 ( -e<7>6 ) 



Ml 


NKR (CDCl^) «pp« 


66 


2.65(3H.a). 405(2H.a). 5-98(2H.a), 
6.63-7-0(4H # in), 8.43(lB,a) 


68 


2-62(6H,a), 4.4 5 (2H.a). 6.78(lH,a), 
6.9-7-«3(4H.m) 


71 


2-60<6K.a), 4-37(2H.a), 6.67(lH,a), 
7-07-7-66(4H,m) 


72 


2-57, 2.59(6H,^a) f 4.34<2H f a), 
6.63(lH,a), 7-33(4H,a) 


73 


0-83-l-2(3H, t), 1.56-2.23(2H,m). 
2.57(3H,a). 2-7-3-l(2H,t), 4.37 
(2H,o), 6.65(lH,a), 7-2^7-53(5H,in), 
4.48(2H,a), 7-2-8-13(llH,m) , 8.47 
(iH.a) 
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ttGaB361- 57587 (18) 



5 ( *<o\ ) 



2 
3 

4 

5 
6 
7 
8 
9 

10 

IX 
X2 
13 



& CO 



129 - 130 
149 

XOl - X03 

178 - ISO 
- 146 
140 - 1^2 
229 - 230 (d) 
201 - 203 (d) 
220 - 221 ( d ) 
167 - 171 - 
X29 - 131 
171 - 173 



o^-s-ch 2 -R 



ft & *G 



C X9 H 16 N 4 S0 



.N„SO 



C 18 H 17"5 
C 14 H 13 N 3 S ° 
C 13 H 12 N 4 S0 

c l4 H l4 H 4 S0 

C 25 H 19 N 3 S ° 

C 24 H l8*4 SO 

C 27 H 24 N 4 S0 2 

C 13 H XX H 3 SO 

C 12 H 10 M 4 S ° 

C 19 H 15 N 3 S ° 



7C 



It » fl 

H N 



__s 



65.50 4.63 I6.O8 9-20 

61.52 4.88 19-93 9-12 

61.97 *-«3 15-^9 XX. 82 

57.34 4.44 20-57 11*77 

63.1* 5.30 14.73 11-23 

58.72 4.93 19*57 XI- 20 

73.33 *»-68 10.26 7-83 

70.22 4.42 13*65 7*81 

69.21 5*16 11*96 6*84 

6O.68 4.31 16.33 12.46 

55. 80 3-91 21.69 12- 4x 

68.45 4.53 12.60 9-62 



m 



m 



s 



65**9 

61.12 

62.12 

57*5* 

63*12 

58.67 

73*19 

70.61 

69-34 

60.53 

55*92 

68.84 



4.57 

4.88 

4.84 

4.50 

5 .4X 

4.96 

4.8O 

4.52 

4.94 

4.36 

3*73 

4.26 



X5-9X 

X9*64 

X5**5 

20-32 

X4.63 

X9-31 

10-26 

13*62 

11.92 

16.15 

21.39 

X2.63 



9**3 
8.93 
XX. 75 
XX -55 
XO.95 
XI. 01 
7*89 
7*75 
6.77 
X2.X9 
X2.28 
9.54 



6 ( * <D 2 ) 



















7C 




ft 










m 






CO 


ft =P 




* 


tt 






W 


til 




Na 












C 


H 


K 


S 


c 


H 


N 


S 


14 


166 




168 




C 18 H 14 K 4 S0 


64.65 


4.22 


16.75 


9*59 


65.12 


4.05 


16.78 


9*8X 


15 


208 




209 


M 


C 2X H 2O K 4 S0 2 


64.27 


5*1* 


14.28 


8.17 


64-39 


5-17 


14.21 


8. 36 


16 


150 




151 




C X7 H X7 K 3 S °3 


59*46 


4.99 


X2i24 


9*3* 


59*35 


5.O6 


12-19 


9-X6 


17 


131 




133 




C 14 H 13 N 3 S ° 


61.97 


4.83 


X5-49 


11.82 


61-73 


4.85 


15-35 


XX -67 


18 


133 




134 




C 13 H 12 K 4 S ° 


57*34 


4.44 


20.57 


11*77 


57.42 


4.49 20.55 


11.81 


19 
























20 


165 




167 




C 20 H l 7 N 3 SO 


69*14 


4.93 


X2.09 


9*23 


69.55 


4.74 


12.31 


9-30 


21 


190 




192. 




C 19 H 16 K 4 S ° 


65*50 


4.63 


X6.08 


9.20 


65.50 


4.36 


16.07 


9.03 


22 


117 




119 




C 19 H 15 K 3 S ° 


68.45 


**53 


12.60 


9.62 


68.58 


4*40 


X2.73 


9-*3 


23 


131 




133 




C l8 H l4 N 4 SO 


64.65 


4.22 


16.75 


9-59 


64.36 


4.11 


16.61 


9-32 


24 


16O 




162 




C 21 H 20 M 4 S0 2 


64.27 


5.14 


14.28 


8-17 


64.21 


5.OO 


14.33 


8-14 


25 


205 




207 




C 20 H 14 N 4 S ° 


67*02 


3.94 


15*63 


8-94 


67*08 


4.24 


X5-62 


8*92 


26 


137 




139 




C 22 H 19 N 3 S °3 


65*17 


4.72 


10.36 


7-91 


65*25 


4.83 10.39 


7-87 


27 


























28 


























29 


152 




156 




C 8 H i0 N 4 S0 


45*70 


4.79 


26.65 


15-25 


45*77 


4.67 


26 -5X 


15*22 
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3? 5 ( *<D3 ) 



1**38*61- 575 87 flg) 



ft 



30 
31 
32 
33 
34 
33 
3« 
37 

3a 

39 
4o 
<n 

42 
43 
44 
*5 



& Co 



169 - 172 
138 - i4i 
138 - 142 
158 - 160 
165 - 168 
I'll - 142 
135 - 158 
15a - 153 
137 - 136 
131 - 13* 

135 - 157 
139 - 141 
17* - 177 
177 - 179 
118 - 120 



# * 5C 



C l4 K H,*4 OS 

C l4 H i 3 N 4 Poa 

lV 

m^scio 

C l<. H i3 M 4 SCLO 

IS^V* 
C 13 H 16 M 4°2 S 



C 15 H l6\ SO 
C 15 H l5 N l» FOS 
C 15 H 15 M 4 CA0S 
C l6 H l8 W 4 OS 



58.71 4.93 

55.25 4.36 

35.23 4.36 

53.25 4.36 

32.42 4.08 

52.42 4.08 

52.42 4. OS 

59.98 5.37 

56.94 3.10 

54.34 4.56 

48. 20 5.39 

39.98 3.37 

56.59 4.75 

33.81 4.52 

61.12 5.77 



19.56 11.19 

1 

18 . 42 
18.42 



10.53 

P 

10.53 6.24 
F 

18.42 10.33 6.24 
CI 

17-46 9.99 11.05 
CI 

17.46 9.99 11.05 
CI 

17.46 9.99 H.05 
18.65 IO.67 
17.71 IO.13 
24.37 11.16 



24.98 14.29 
18.65 IO.67 

r 

17.60 IO.67 5.-97 
Ci 

16.73 9.58 10-58 
17.82 10.20 



n 



58. Ol 5.01 

34.63 4.22 

55.28 4.22 

55.06 4. 40 

52,26 4.02 

52.49 4.05 

52.42 4.08 

59.76 5.41 

56. B9 5.11 

54.47 4.68 



s 



19.45 

18.23 
18.41 
18.33 
17.38 
17.41 
17.46 
18.48 
17.61 
24.21 



10.99 
IO.72 
IO.66 
IO. 53 
10.13 
9.96 
9.99 
IO. 58 
IO.IO 
10.95 



6.75 

r 

6.47 
ci 

11.35 
Cl 
11.19 
Cl 
11.33 



48.19 


3.37 


24.87 


14.23 


39*86 


5.27 


18. 70 


10.36 


56.53 


4.78 


17.59 


lO.ll 


53.93 


4.42 


I6.6O 


9.35 


6i.i4 


5.72 


17.62 


9-55 



6.12 
Cl 



5 ( t(04 > 



ffa 

46 
47 
48 
49 
50 
51 
52 
53 
3* 
35 
56 
57 

58 

59 

60 

61 



147 
155 
170 
137 
166 
170 
13* • 
19* • 
196 . 
156 - 
188 . 
223 - 
191 - 
150 - 
124 - 
120 - 



j£ CO) 

—14:9 

• 157 
. 172 

139 

168 

172 

154 

194 

198 

158 

190 

225 
193 
132 
126 
122 



ft ^ 5£ 



fl iAAV 

C 15 H 16 N 4 S0 

C 13 H llV FO 
C 13 H ll H 4 SPO 

C 13 H llV C1 ° 

C 13 H ll N 4 SCl ° 

C 13 H 11 N 4 SC1 ° 

C 13 H 10 N H SCi 2° 

C 13 H 10 K 4 SC1 2° 



: 13 H 11"4 



SF.O 



C l4 H l4 N 4 S0 
C 14 H X4 M 4 S0 2 



58.16 

55-79 

59-98 

53-81 

53-78 

53-78 

53-78 

50.89 

50.89 

50.89 

45.76 

45.76 

39.21 

49.41 

38.72 

55- 6i 



If 

H 

5-<»9 

5'02 

5.37 

4-52 

3-82 

3-82 

3.82 

3-61 

3.6i 

361 

2.95 

2.95 

2.78 

3.26 

4-93 

4.67 



* 

g 

16.96 

23-24 

18. 65 

16.73 

1900 

19.30 

1900 

18-26 

18.26 

18.26 

16.42 

16.42 

14.07 

16-46 

19.57 

18.53 



s 

9.70 

10.64 
10.67 

Cl 

9-38 IO.59 
P 

11.05 6.54 
P 

11.05 6.5* 
P 

11.05 6.54 

ci 

10.45 11.56 

Cl 

10.45 li.56 

Cl 

10.45 li.56 
ci 

9.40 20-78 
ci 

9.40 20.78 

I 

8.05 31-87 
p 

9'42 16.75 
11.20 
10.61 



7> 



58.12 

55.71 

60. 18 

53.43 

53.73 

53.50 

53.78 

50.85 

50.89 

50.92 

45-68 

45.64 

39.25 

49O0 

58.65 

55-55 



5.43 
5.15 
508 
4.47 
3.74 
3- 81 
3-98 
3.73 
3-74 
3-70 

2- 92 

3- 07 
2-91 
3.27 
4. g6 
4.68 



16.77 
23.05 
18.56 
16.72 
19.20 
19.20 
19.16 
18.21 
18.25 

18- 20 
16.38 
16-32 
14 -02 
16-31. 

19- 38 
18-33 



9-53 
IO.67 

10- 57 
9-58 

11- 07 
11-08 
11-19 
10-39 
10-46 
10.35 

9-28 
9-18 
8.28 
9.64 
11. Ol 
IO -48 



Cl 

10- 56 

P.". 
6-75 

P 

6-66 

P 

6-53 
Cl 
11.65 
Cl 

11- 45 
Cl 
11.43 

• Cl 
20-78 
Cl 
20-64 
I 

31-99 
P 

16.44 
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HB03 61- 57 5 8 7 C20) 



5(^05) 



Mi 

62 

63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
7 4 



CO 



226 - 228 
155 - 157 



161 - 163 
112 - ll 1 * 
141 - 143 
129 - 131 
211 - 213 

167 - 169 

168 - 170 
HU - 116 



# ? 5£ 



C l3 H llV°3 

,*«so n 



C 14 H 13 N 4 SP ° 
C 14 H 13 N 4 SF0 
C 14»13 K 4 SC1 ° 
C 14 H 13 M 4 SC1 ° 
C L4 tt 13 M 4 SCl ° 
C l6 H l8 K 4 SO 



St 

C H 

49,20 3*49 
49-20 3-49 



53-15 3-82 

58.71 *»*93 

55-25 <»-31 

55-25 *-31 

52.41 4.08 

52.41 4.08 

52.41 U.08 

61-12 5-77 



p: <fl c%> 

_JL S 

22.07 10.11 
22.07 10.11 



I7.7I 10-14 
19.57 H-20 
16.41 10. 5* 
18.41 lO. 5* 
10.00 
lO-OO 
lO.OO 
10.20 



17 -V7 
17^7 
17.47 
17-82 



F 

6.24 

r 

6.24 
CI 

11.05 
CI 

11.05 

CI 

11.05 



C%1 



-JL. 



49.34 3-53 21-98 IO.05 
49-24 3-52 21-98 9-97 



53*15 3-78 

58.98 4.95 

55.35 *-36 

55. 46 4.4l 

52.45 3-86 

52.65 **01 

52.16 4.12 

61-27 5-74 



17.60 10.30 

19.50 11.11 

18.39 10.52 

18-31 10.51 

17-37 9-70 
17-23 

17-37 9-99 

17-77 lO- 13 



P 

6-34 

F 

6.43 
CI 

lO- 88 
CI 

9.7O 11-21 
CI 

11.08 



S-CH 2 



C6«5 



H 2 S 



S-CH 2 



C6H5 




ij * j; 2.0 6 ^ , h 'J z i y 0.9 i 9 

3. 5 *« 

mj).: 201 — 202'CC^ao*^ i --^^ / 
5G*#tf : CC 20 H 16 N 4 S 2 Ut) 



frttftt (^) ; C , 6 3.8 0 ; H , 4.2 8 I N . 

1 4.8 8 ; S # i 7.0 3 
SSJUttC*): C . 6 3.9 3 : H . 4.3 7 : N . 
1 4.8 3 : S , 1 6.8 7 o 
(217 - (4 -f-***^***"* 5 '*' 1 '*' 1 ' 7 '' 

S i> V 8 



C6 H 5 

8 

*0 0.'5 6 1 2*HB4 5 10 

*7mL. Joa******^ 
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0.25? ( &m : 3L8X) 5 « 

m . P . : 17'l-~17 3-rf**/— ArJ:ft)f¥l£ 
a ) o 

5c*#*r: CC 20 H 16 N 4 S 2 O iUt) 

<*) : C,6L20;H,4.11 ;N ,14.27 ; 
S . 1 6.3 4 

SSfiSffi GO : C , 6 1.3 2 ; H 9 4.2 S .' N , 14.32. 
S.16.39, 

n&m 7 6 

(1)7 - ( 4 - 1i 4 a, s V n, T * ) - 5 - 

yx-zue^/n c 1. s - » ) eij I *J y s 



C 6 H 5 



^Jfe0* 7 5 -ai-c»/t<fc^«a 7^ 1.0 3 9 9 
9 ^ tfc 1 0 1 1 0 TCC 2 



57587 (21) 

^ ^ JL 11 ? 9 6. 9 96 ) * n 

n»-P. : 220 — 22 2C(^^C>^y— a, «fc 0 

5c**>*r : (C 2fl H 16 N 4 so.H 2 O il/ t) 

ttffffi (#) : C , 63.4 7 ; H . 4. 7 9 I N . 1 4. 80: 
S . 8. 4 7 

^fiSfl <*): C , 63. 1 8 ; H. 4. 58 ; N , 14.73; 
S , 8. 5 9 o 

1 7 

(1)7 -(2-tKo*->7x*f*f* ) - S - 

S-CHjjCO— 



S-CH, 



c 6« 5 



t-5 - 7ii^tf7'/p ( 1. 5 - a 3 try 

X 10 1.2?O/#/-*30 W«ttiC4cX<b4» 



**thHA0,3O *ao;t, sfi-e 2. 5 «rra 

□ □ *ywi.|CT«JJCft» U «Eft^«I U 1.0 
9 C «Jp : 8 3. 3 * ) a - 

».P.:174-I77t (x^/-yuj: 9 ??*£g) c 
j££#*r : (C 2 0 H 17 N 3 S °4U.) 

ft*g[ (X) : C , 6 9. 1 4 ; H . 4. 9 3 .* N , 1 2. 0 9 ; 
3 . 9.2 3 

£S0«£ C*) : C, 6 9. 18 : H, 5. 04 : N, 12.0 9 : 
S . 9. 0 3 „ 

1217 - ( 2 - t Ko4->7x*^^XA,7-f-n, 
) - 5 - 7x-a,^7'/b C 1, 5 - * ) * 9 • v> 
V 12 

ci 



OR 

0*-S-CHoCH 



•/KiSSEic™-* ooas«a#K C **K 8 0 K ) 
0.6 SfiT 1 0#/SJift #**o 1 

fit Mi!?/. 7 a a * n, A jff * 

y/u/j 7 A ^ O T MCft U, ^ O o 4s A, A — 

A c O E t (2: 1 v/O tSitiLrfifift^ 

4fc 12 0.2 4 n«$: 2 4 * ) 

«o.p. : 1 8 3 — 1 8 4 C ( ) ( A c O E t 

* ) Q 

5c*#tff : CC 2Q H 17 N 3 S0 2 £ UT ) 

W) : C. 66.10 : H. 4.7 1 .* N . 1 1. 56 
S . 8. 8 2 

& O0 : C . 66. is : H. 4. 51 :n . 1 1.49 ; 
S .8.74, 

HflfeCT 7 8 C (I) XgB ) 

U) 7 - X i> a. * * - 2. 5 — is ? As — ( i, 2. 4 
) h 9 T V a ( 1,5 - a)e9S^V14 
C 6 7 -lUOffc^^ ) 
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HS-CH 2 



CI 



S-CH 2 -C 6 H 5 



i2 * 
^ thf iowjcWSBu* or^^>^> a,* 

«ft3 0^*»Tt5* Rfctt^SfiKM 30 
Th/f ^V-tfV - AcOEt < 1 

0.5 3 * Ctt* : 7 l. 5 * ) 

m.p. : u8-150t;( i-rA'iOSifiJo 
NMR(CDC/ 3 )4 : 2.5 5 ( 3 H , . ) . 2.S 7 

( 3 H . i ) - , 4.3 7 ( 2H . t) 
6.6 7 { 1 H , * ) , 7.1-7.5 3 



1508361- 57587 <?2) 

( 5 H . m ) 0 

(21 7 -A-yj;A/7rt/7^ a* - 2, 5 - S> * * a* - C 

i. 2, 4 J h r ✓ o ( i. 5 - » 3 e «J s> > is 
< ^IffiW 6 7 -<2)<o<b£& ) 



OOOH 



0*-S-CH 2 -C 6 H 5 



CH<y 



15 



U)T?^fc<fc^«a U 0. 7 \ 9 , m - 7 ° ° 

8 0* ) 0. 8 y< J -^Cf^a«**' 

x. 3 o mtzm^xfktem 6 7 -(aiaao^ffiT 

0 TC-C 2. 5 I^P^Ri&5^-T«C<b^«3 15 
gSlfeW 7 9 

(1) 7~^^^/f^*-5 - > * A* - C 1, 2. 4 ] 
M7/«(l,S-i) If 9 if V 17 



i£ ±2 

7 - ^oa-5-/^^»- «l T V o C 1, 5 - * 
J «J * S> V 16 i> »1>7* 

m^x&fcm7 a -u) traaicKjS3*r©c<t 

17 

: 5 8.5«o 

m,p.: 151-153C*#/ — *} Hfefi) 
X*5>tff: (C 13 H l2 N 4 SiH) 

C.6 0. 9i;H. 4.72: N, 2 1.86; 

S , 1 2.5 1 

3£fiS tt : C, 6 1.00; H . 4. 6 4 ; N . 2 1. 7 6 : 
S , 12. 26 

NMR(CDC/ 3 ) «: 2.57C3H.*). 4.37C2H, 
0,6.76(lH,i).7.1- 
7.5 CSH.m) ,8.39 (lH, • )< 



(21 7 - ^^v?^XA^7W— A/ - 5 - > ^ a^ - ( 
1. 2. 4 ) MJ7'/o(l,5-»)n^^ 15 



^^ .COOOH 



0+-S -CH 2 -CgH j 



17 



iti-emizit&Pto 17 J: ™ - ? o a 
«*ffl^«J6« 78 -12) KRfc 3 12 

<fc-£4&J 18 * o 

ftS£ : g 9. 7 H 

ro. p. : 125 -127\:C x WIS ft ) 

5£*#tf : CC l3 H 12 N 4 SO ± UT ) 

JH-HCtt : C. 57. 33 : H. 4-44 I N • 2 0.5 8 : 
S . 1 1. 7 7 

^fllSffi: C ( 57,2i; H. 4.5 3 I N , 20.4 9 «* 
S , I 1. 7 0 

NMRCCDC/3) 9 : 2.6 2C3H. » ) .4.4-4.7 7 
(2H,(a-b)q),6.77- 
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7.5 C6H.m) .8.57 (lH. «) 0 



3kti&m 8 o *j J: & a i 




o 



2U 26 

7CX#Vt s C C 12 H 13 N 3 S £ ut ; 

Iftfffi <*) : C . 6 2.3 0 ; H , 5.6 7 ; N .18.17 

: S . i 3.8 6 
^fidfflCK): C . 6 2.8 2 : H , 5.5 6 ; N. i 8 .0O : 
S , I 3.9 1 o 

NMR(CDC/ 3 >tf :2 .3 3 { 3 H , * ) ,4-33 (2 H, 
*).6.33(lH,i),7;03- 
7.5 3 < 5H , m) 0 

(n ) N - c 4 - - > ^ ^ «; * . 

*J y - z - 4 *,) n' - t ko + '/t + ^r^, 

S> y 2 2a 

K>T?»fc 2Q* 1 0 * < 0. 0 4 3 mol ) . * 
^ ft « i * A- 4 2 ? < 0. 26 mo I 

x + *, - N - ( 4 _ ^ > » *, * * 

( 0. 0 8 6 mo I ) , ^xf*7i yi 3f ( 
0. 1 3 mo I V^;-*iS0rft|i, Sfi 
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U?^ — ns&&£>L.^ V ii S i ^ (i 
O^&tbTo 25 *>J:tf5£ 26 ©Yt^«3 

n ifcm 8 o < y = s g>$^ > 

K). 2 - T 5 ✓ r 4 JVi?*ft-6 - >f 

A/ e V 20* 

*JMt*- M)^(60«, «fct£ ) 3. 7 7 C 
0. 0 9 mo I DM F 4 0 «/ K JK ffi Otf^ 

y Va,* *,fj 7? y 9.S 2y C 0.0 7 7 «»ol)© 
DMF«tt3 OW^fflTtSo 3 0#«#». 2 
- T I / - 4 - ^ a o - 6 - yf^t^y 5? yi9 
lOf (0.07mol KflD*., s 

taicsu. 1. s E.ism*&m<Dfc 
6 0 0 - 8 0 0 mite m a u*«ut*- h «j * tk» 

flEfl«Utafi^^«5 20a_ 1 5.7 ? C 9 7. S * ) 
m.p. ; 1 19-12 1TM Jt * ✓ — a* - n - 4. 

fc, ffi»iT5 £agft;&<fo 22* 

5. 7 6 9 C4K3» : 4 6. 5 * ) Sn* 0 
m.p.: 1 4 2—1 4 4t:<^*/— a-J:9?5** 
S ) « 

tc*#*t : CC l4 H 16 N 4 sO i ur ) 

fff 0X) : C v 5 8.3 1 : H . s.s 9 ; N , 19.43; 

S, 11.12 

^fflte <*) : C . S 8.4 1 C H . 5.5 9 : N. ig.25: 
S . 11. 1 6 o 
NMR(CDC/ 3 ) * : 2.2 8 ( 3H , 1 ) , 2.4 2 

C3H,i),4.37(2H,i) , 
6.5 2<1H, s ) 7.07-7.4 7 
(5H,m) . 
S * 9 ^ 1* <M/c ) : M+ 2 s 8 0 
<yx) 7 - ^ ^ - 2. 5 - V y * A* - C 1„ 2. 

4 ) b «J T V a ( l t 5 - a J ^ i; * >J y 2 3a 
* J: 5 - -< > £/* * * - 2. 7 - *J * + *, - 
C I, 2. 4 J h *) T a ( 1, 5 - a ) tf V 5 *J 
> 24a 
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jv)XKtC<t<£®) 22^ i. 1 5 9 C 4 nimo! ), 
Hxf*T«X1.2f(12 mmo 1 } * ^ * 
O p/^60^K»^U Sfi-CaOit - 2 - 
;bb-1 - >f^kfy 1 * C 4. 3 

mmol ) *tn*_. iftVAtitft't *o 

K#U*^^^^- AcOEt < 1 : S > 

ISH^^UT, «S2<fc£4&> 23J 0.5 2 ? 
Cfc* : 4 8. 2*)*&*o cn«iieSteW 6 7 - 

t5B»J:0eS2<b^«5 J2JL1 0. 1 7 ? C tt* : 
1 6 * ) «■» * « 

2 4 » <0^gfijft 
m.p.: 148-1 5 Otlli-fA'i 0I5*S&>«> 
: CC 14 H t4 N 4 S £ Ut ) 
ff*tt CH) : C . 6 2.1 9 : H , 5.2 2 :N,20.73: 
5 , 1 1.8 6 

SSfflttC*): C , 6 2.2 4 : H , 5.0 9 :N.20.75 : 
5,11.7 6c 

(.=.) 7 — ~s i? As & ~7 <4 ~ a* ~ 2, 5 - / 

S , 11.2 0 

C # S 8.4 6 : H , 4.99 : N . 19.44 : 
S , 1 1.0 4 o 

NMR(CDC/ 3 >* : 2.6 7 C 3 H , ■ ) . 2.7 8 ( 3H , s ), 
4.0 3 — 4.6 3 (2H, (a-b)q) 
7.00 - 7.43 C6H,m) <, 

XtX*? ^ » CM/e) : M+ 2 8 6 o 

HT»fcft^ 23a 0.7 1 * > m " ' ° ° ^ 

a 3 o ^ja^-ciE© o r-r 2.5 

B*ra£U6S*T<t*«3 25*-***. < : 90. 

4 * > o 

ggW 8 1 C Y=QO^). 

f * tf 9 $ 3? V 2-Q b 

<t£4&i£ iono.oT">oi ) # ^y;*T 

yv 3 — ^ 1 1. 3 ? C 0. 1 0 4 mo 1 > . * b 

H U60«)3.7nO. 09tool ) * * 
DM F lOO-/J:^teW8O-K)t0»KU 
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*-(L,2,4]-MlT'/B(l,5-»)e 
V i * ^ 25^ # -t # 5 -^y^*^^7-f 
* ^ - 2. 7 - * / * » ~ < 1. 2. 4 ) M)T/ 

fcft&fe 2£i 1 3.7 mmol ) © 

C Wfil : 8 0 » ) 0. 8 « f * 0 

lK40^»^ti, KjSft^lO 

* x> <t o 

«22<t£fc 26^ 0.58n«*:53«)«» 
26* gjftjjgjljtt 

y X SPflSE ) 
SX^«r : CC 14 H 14 N 4 so tit > 

00 : C . 5 8.7 2 : H . 4.9 3 ; N.19.S7: 

«C<t^«5 20 b 1LM(W'T^«()* 
t£& > o 

5cJR#tfr : C C l2 H 13 N 3 0 £ L,T ) 

<X) : C . 6 6.9 5 ;H f 6.0 9 :N. 19.5 2 
<*> : C . 6 7. 1 9 : H . 5.90 ; N , 19.2 8« 
NMR(CDC/ 3 ) * : 2.2 2 C 3H . » ) . 5.2 8 

C2H. O . 5.97 (1H,«) . 
7.17—7.5 CSH.m) 0 
fp) 2,7-^/f-A,-5-r<V^/w**V-( 

y 2 4 b 

W)T?»ytlfc^^ iHb *t«W8 0 - OOfcW 

_ 6 - , * a, tr v C * * - 2 - 4 a, ) - «' -fc K 
B+^r-bhTS^V 22b 1. 9 * C 7 mmo I ) „ 
3 * <fc - 2 - * e» a - 1 *-**2 
f < 7. 8 mmo I ). ^ «J x f /wT ? > 2. 1 H 21 
mmol ) % *«fctf**ii«**3f80-£*/B**T 
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^^8 0 ~W tm&tC&L&ZttxIt&to 24 b 
0. 7 9 ( 4K Sfj : 4 2 H ) * 0 

«.p.: I 1 2 — I 1 4 r ( x — T »Ji*)mt£B>) 
Tt&ftVr : < c i4 H i 4 N 4 0 i ut ) 

atJrffl C«) : C . 66.1 2 : H . 5.50 .* N , 2 2.04 

^flUffi (*> : C, 6G.29 ;H. 5.38 ;N, 22,0 2 
NMR(CDC/ 3 ) 6 : 2.53 C3H. . ) .2.67 C3H. .). 

5.5(2H t O,6,33(lH,i), 
7.17—7.6 (SH,m) 0 

ft* * h A' (M/c ) : M+ 25 4 o 

gjfcf! 8 2 

i V -y 28 




2£ 22 



2 - tf«J f VM/-*3<rf( 3 i«mol)i 
**ffc ^MJn40«?(1.87 mmo I) iOft 
^I9fiUfc«ttK:7 - ^ a b - 3 - > 5^ >v - 5 - 
7 X ^ ^ e 5 !/ a C 1. 5 - » ) tf V * V 29^ / 
3 6 5«P(1. 5 maiol )«-fia*. SfiT. 5^Kfl 

am-*-*, RisKic^cMo^c^jtn^^ wdi-rs^ 

V ii f 7 J* 9 * Y ? ? 7 < — \Cft U.AcOEt 

«9 30 4 0 5 «? ( : 8 5 * ) So 

«-P 180-181C( l ^ A* — i? 9 o. 

** * P y jl *) ) « 

5c*^tfr : (C 19 H 16 N 4 0 tut) 



1*033 61- 57587 $5) 

( l, s - » 3 e <; i > 27 0.3 o 7 Klni, 
2P#KStft#L. thf 5«SS*r5c B&ft*? 

o a ^^Ajllltfi 7* *fe & % ;aa4:/VLa^}g 

ife U , ^ a a 4*A^Z*«£rSj~U, X — -f- - n - ^ 

*^^«:r^^uT«l8g<fc^«i 28 o.<; (<K4I 

: 8 8. 9 * ) * o 

m.p. ; 1 0 6- 1 0 8 t(i-f^J; 
TcSSftfr: (C 13 H ll N 3 Oi l/t ) 

: C , 6 9.3 2 : H . 4.9 2 ; N . 1 8.6 5 

^ « : C . 6 9.5 7 ; H . 4.7 2 : N , 1 8.7 3 o 

gjfegHj 3 

3 - >f^-5-7x-^-7-( 2 - e ') 4? 

^ * e 9 v a ( i t s-*) try cs> v 30 



ffUCffl 00 : C . 72.1 4 : H , 5.1 0 : N , 17.7 1 
3£«tt<*): C. 7 2.2 9 : H. 4.94 ; N, 17.6 0. 
SJgJB 8 4 

5 - C 4 - 7i^4-n7x — >v) - 3 - 
7 - 7i^.f ***i/|^7'/a ( 1, 5 - a ) 
i V V 32 




7x*f ^T/wa — ^ 2 1 0 °V ( 1. 7 2 m mo 1) 
OXHF 2-rfJSfc-S-TfciMt* h U * ^ 4 0 «V Ci.67 
ramol)<DTHF2 «*fl?.«3iftlC OClCTjSTL, 

-7/u^a7x^./u) -3-y-^/ufcT?V'a ( J, 
5-a J tf'i i 31 3 9 0 * ( 1. 4 9 mmo !) 
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AcOEi -cttmu, *&*ewe # 

^ 7 * -KttU. n - - + t> ( 1 

: 2 f/» ) r*iu n - x-et£S<fcs 

^teSft^tt 32. 4 5 0 * ( tf* : 8 7 * ) * 
CC 21 H 18 N 3 FO itt) 

«■*«*(*> s c. 72.61 :h .5.22 : n. 12.10 : 

F , 5.4 7 

<*> ' C. 72.69 : H. 5.33 : N # 1Z1 2 : 
F.5.6 0o 

^AO-3-/^"*7y«c i. s - o * * i 

i; y 33 




3 9 0 ^(1.49 mmo 1 ) «> x * / - » 2 0 
ftK< <X^TU 3 5 0«?(3.2 7 mmol)* 
ft,*.. 3M«*t*. I- 

-s*^y-Ctt«A**T«Cft^* 33 4 8 0 9 
C : 9 7 X ) *o 

m.p.: 1 5 2 - 1 5 3 t(ft«xf^ ■ - 

5c*#*r : CC 20 H 17 n 4 f ttt ) 

C . 72.27 IH , 5.1 6 :N , 1 6.8 6 : 



F , 5. 7 2 

nmmvG' c, 72.62 : h, 5.16 : n , 16.75 : 

F , 5.7 9 « 
£Jfc* 8 6-99 



CI 




f£tom* 2~e s ****** 

< £IT*6 ) 
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m 6 



(»,) 





Y 


Z 




R2 


R5 


<K ) 




86 


O 


CH 2 


P h 


CH 3 


H 


91.9 


8 2 \c t+T & 


87 


O 


CH 2 


ph 


Ph 


H 


89-7 


n&m 8 2 tcqft-r i 


88 


o 


CH 2 


ph 


H 


CH 3 


79.3 


SSJfefl 8 2 ICt*r 5 


89 


o 


CH 2 


Ph 


CH 3 


CHg 


96.8 


HififfJ 8 2 s 


90 


o 


CH 2 


Ph 


H 


Ph 


91.2 


seiew 8 2 ictur * 


91 


o 


CH 2 


Ph 


CH 3 


Ph 


98.4 


ISifctt 8 2 £ 


92 


o 


CH 2 


P h 


P h 


Ph 


92.7 


mfifi 8 2 r« 


93 


o 


CH 2 


ph 


Ph 


CH 3 


86 


8 3 S 


94 


o 


CH 2 


-CH 2 N(CM 3 ) 2 




CH 3 


81 




9S 


o 




Ph 


P.h 


CH 3 


9 9 


sstttfi 8 4 ic mr z 










T-Z-R 1 








S 


6 








<Ih 1 ) 








Y 


z 




R2 


R5 


C*) 






96 


O 






Ph 


CH 3 


91 






97 


O 


CH 2 




Ph 


CH 3 


93 


nifcm 8 4 tcmr z 




98 


O 


CH 2 




Ph 


CH 3 


84 


ntfcm a 4 icqkr * 




99 


NH 


CH 2 




Ph 


CH 3 


88 


8 5 *ct*r 5 
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r-z-R 







# * 5t 




* tt 


7C * * 
t* > 


► 9t 








C 


H 




c 


H 


N 


86 


192 " 194(#M) 


C 14 H 13 N 3° 


70.28 


5.48 


17.56 


70.31 


5.39 


17.50 


87 


153 - 155 


C ig H 15 N 3 0 


75.73 


5.02 


13.94 


76.30 


4.87 


14.23 


88 


104 - 105 


Cl4 H l3 N 3° 


70.28 


S.48 


17.56 


70. 58 


5,58 


17.55 


69 


181 - 183 


C l5 H 15 N 3 0 


71.13 


5.97 


16.59 


71.43 


5.97 


16.58 


90 


152 - 154 


CjoHlS^ 0 


75.73 


5.02 


13.94 


76.03 


5. 16 


13.88 


91 


189 - 191 


c 20 H i7 N 3 e 


76.17 


5.43 


13.32 


76.64 


5.69 


13.29 


92 

93 


204 - 206 


C 26 «19 N 3° 


79.55 


5.07 


11.13 


79.81 


4.93 


11.08 


136 - 137 


C20 H 17 N 3° 


76.17 


S.43 


13.32 


76.26 


5.29 


13.41 


94 


100 - 101 


J C l7 H l9 N 4 OF 


64.95 


6.09 


17.82 6 F M 


65. 16 


5.92 


1764 6.05 





ft 


7 ( ^> * * > 


# * 5C 


i * 5" 

If * tt C*) I 

C "H N 


~= — ' 

55 n C*> 

C H N _j 


95 
96 
97 
98 
99 


134 - 135 
122 - 124 
1 50 - 151 
92 - 93 
98 - 99 


Cl9 H 15 N 3° 

<=20 H 16 N 3° 

Cao"!^ 00 ' 

C 2 1 H 19 N 3° 

C 2 1 H 20 N 4 


75.93 5.02 13.94 
72:06 4.84 12.60 / 7Q 
68.67 4.61 12.01 j£'i3 
76.57 5.81 12-76 
76.80 6.14 17.06 


75.99 5.15 13.96 
72.47 4.95 12.58 /gg 
68.59 4.67 11.95 ia42 
76.81 5. 95 12.83 
I 77.21 6.14 17.24 



—890— 



jgjHWi oo 

5 - > * ^ - 7 - 7 XiA.t Y 7 V / - t 1,2, 
4 ) M7*/o(U-»)lfn^V 34 

CI 

16 * 
HNNH- ^"^ . 

5 - / f *-7 - ^ o a - (i;2 t 4 ) M 7'/ 

"(u-«)eui^> i6 o.6;<othfio 
•cti 8**raamr* 0 Arm*-* 2fcjR**5si u. 

TH F J: 0 UT«S5fb£«0 34 1.0 ; (IR 

4* : 8 7. 7 X ) S 0 

«.P. : 1 9 9 V C ) „ 

7C##tfr: <C 12 H 12 N 6 i ) 

fff %m 00 : C , 59.98 ; H. s.03 : N f 34.98 
3£flSfc <*) : C, 60.2 8 : H. S.16 ;N f 3 4.8 9 , 
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HfoW 101 

7_ (N -{ 2 -C2-7-T-5>y -f- T */ — A' 
-4--f*)/«f*f*Jxf^Ti;] - 5,6 
- (1.2.4 ) ^ T V a ( 1. 5 - a ) 

y ( y y 36 



ci 




36 



7-^oo-5,6-^>*»A»-(l f 2 f 4-3 h 
97/n(i,5-») If »J » ^ V 35 0. 6 1 

i * y — l o cc j£ a» u * h «; xf-^r 

^0.6 4 - ( 2-Ti/^1-A>)T*jt 

f^-2-/7i^/fT - ZtRt0.37 



^ U * iff *■ f 9 1i ¥ a* iz ? u 9 a t * W -7 4 
— «:# U» AcOEt-^/« ^ ( 1 : 1 ) ICT 
«HJ Uv ffl52<fc^«J 36 Q.2 9 i : 2 6 SV ) 

*ss<bu* ttstt *H<**flsfl* * * / 

m.p. ; 224-227r( ) < -r w ^ >ft 

Ut > o 

7C*#*r: CC 14 H 19 N 9 S 2 • C 4 H 4 0 4 i U T) 
C, 43.80 ;H,4.70; N, 25.54 I 
S . 1 2.99 

niftm <*> : C , 43.50 : H , 4.64 : N, 25.22 ; 
5 IV 12. 9 5 o 

102 

7 - (3, 7 - S> > * - 2. 6 - * 9 *J 3L 
) ^ * - 3 - / ^ A* - 5 -7x-^tr7 / o ( 1, 
5 - a ) e y » 5; ^ 37 



C 6 H 5 ' 



CH 37 



7 - y.#H*^f»-3 - > ^ - 5 - 7ii^e 
5Vp ( 1,5 - a ) i ^ 4 8 2 "V C 2 

mmol ) <o D M F 2 0 K. 2 C0 3 1 5 0** 

it^Cfy 5 - /f7'a * K 5 4 3 >V ( 2. 5 mmo | ) 
S£T 3TOI¥r4 fl KiStt* 2 0 0 
»i/CD7K*CfiO^ AcOE t 100«* -C2@ttait5o 
AcOEl ftlillffi€r^*>^T7k 2 0 0 

*t # L • ^ * «*- v - x — a, ( i o : 1 )IC*0 
« to -T *ffii# J: 0«26<b^«9 37 6 5 0 «?<<*2*J 
: 8 6 96 ) ^SJtfenhtt^gi UTlS * o 

Tt&ftm ■ cc 23 h 27 n 3 s i Ut ) 

00 : C, 7 3.17 ;H, 7.2 1 ; N, 11,13 ; 
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S ,8.49 

mwi&(X)' C.73.16;H,7.20:N,11.07: 
S.8.52. 

NMRCCDC/3) i: li?(3H, «) .1.63C3H. 

• ) . 1.80 C 3 H , • ) • 1.9 2 
-2.2 3 ( 4H ,m> . 2.4 0 ( 3H, 
■ ).3.83(2H,d. J«8Hx ), 

4.8 0-5.2 0 ( lH.m) . 
5.40 ( 1H . t . J ^7Hr ) . 

6.9 5 (1H. O . 7.20-8.15 
C5H f m) . 7.93 C lH , « ) « 

fgflsW 103-106 



CH. 



C « H 5 



P 
(Id) 
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astc^jsE^ji o 3 — 1 o 6 v&t-it&mvm 

( ) 



& 8 







RS 






a? (rnmol ) 




t 


P 




CHx ) 






DMFU 


103 


3 


m 3 


79 


482 ( 2 ) 


856C 3 ) 


0. 250 


10 


104 


2 


H 


97.6 


510 (2.24) 


760(3.50) 


0. 276 


10 


105 


3 


H 


98 


450 C 2 ) 


627 (2.2 ) 


0. 150 


10 


1 106 
1 


4 


H 


99.6 


430 (1-89) 


800 (2.26) 


0. 150 


10 
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« 9 








ft * 








n w m c*> 


x m a c«) 


NMR(CDC/ 3 ) tf 


4H 




C H N S 


C HNS 




103 




75.46 7.92 9.43 7.19 


75.43 7.96 9.35 7.06 


1.S9C 3H . • ) ,1.6 6(3H,0 . 1.6 8 ( 3H , • ) . 
1.6 0 (3H. ■ ) , 1.9 0 -2.2 0 ( 8H . m ) . 2.4 3 ( 3H. 
» ) . 3.8 2 ( 2H . d . J = 8H« ) . 4.9 0 - 5.2 5 ( 2 H , 
«n ) , 5.4 8 ( 1 H , c , J=7«t ) . 7.0 2 ( 1 H . « ) . 
7.4 2 -8.2 0 (5H,m) ,8.00(111. i) 


104 




72.69 6.93 U.56 8.82 


72.44 6.64 11.50 8.69 


1-5 8 ( 3H . • ) . 1.6 4 ( 3H . « ) , 1.8 0 ( 3H . • ) . 
1.9 5 - 2.2 0 < 4 H ; m ) . 3J 2 C 2 H . d . J — 8H * ) . 
4.8 6 — 5.2 0 ( 1 H , n ) , 5.4 2 C 1 H . t . j «= 7 H t ) , 
6.70(lH,d P J«2H« ) . 7.0 8 ( 1H , ■ ) .7.40- 
8.1 0<5H ,m) . 8.1 7 < 1H . d , J -2Hc > 


105 




75.13 7.71 9.73 7.43 


75.49 7.78 9.78 7.56 


1.5 8 < 3 H . 1 1 ) . 1.6 6 C 3 H . « ) , 1.6 6 ( 3 H , s ) , 
1.80(3H,i ) , 1.8 2 -2.2 0 ( 8H ,m ) . 3.8 0 < 2H , 
d . J =8H « ) , 4.8 5 - 5.2 0 ( 2« . m ) . 5.4 0 ( 1 H , ( . 
J-7Hi ), 6.6 8 (Hi. d ,J = 2llc).7.03(lH, • ) . 
7.3 2 -8.1 0C SH.m) .8.16 ClH. d . J = 2H* ) 



a 9 







7C * *> *f 




«■ * a (m) 


% m & t*) 


NMR(CDCf 3 ) a 


C H N 5 


C H N S 


106 


C 32 H 41^ S 


76.91 8.27 8.41 6.42 


76.97 8.24 8.33 6.44 


1.6 0 , 1.6 6 . 180 (^«,15H). 1.90-2.20 
(12H,«) , 3.85 <2H. d . /=8Hi ) , 4.90 j 
-5.24 (3H,ia). 5.42 (lH.t ,J«7H«) . j 
6.6 8 ( lH, d , i-2Ht) 4 7.05(lH, i) , 
7.4 0-8.15 1 5H,«) .8.18 (lH.d. J = 
2H* ) 
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CK 

38 09 Jf 




CK n 



poci 



cx 



C 6 H 5~ 




CH n 



ID 



29 

7 -tK«»*V-3-/f^-5 - 7 x * 
.^•/« C 1,-5 - a ) tf * * 12 
4 n^S**?-"'"^*' 22 6.9 7.5 
„ Ti / „ 4 - /f ^e7«/-^ 38 3-5 ^* 

6 7 5 9 

C ft* : 7 IK) * o 

m .p. : 2 5 9 - 2 6 Cx 

CC l3 H 11 N 3 0 tUt) 



57587 02) 

Jtffffl (#) : C . 69.3 2 : H , 4.9 2 ; N , 1 8.6 5 . 
fit <*) : C . 6 9.3 3 *. H . 4.8 S : N , 1 8.7 2 o 
IR(Nujot): 3160.1670.1630. 

15 9 Oca" 1 o 
NMRCCDgOD) i : 2.2 3 C 3H ,»). 5.93 C 1H . 

. ) , 7.7 7 C 1 H , . ) , 7.4 7 - 
7.90(5H,m) o 
(2) 7 - * « o - 3 - / TA<-S -7 

50n /i N.N' -^/f^T-'J^W ICKiB U» 

1. strain wcT-c^ + ^ttfls 9 * 

^e^u. sis* AcOEl -^«c^E*r*o w» 

ftU. a 0 ' * >t»lBt4 t»IEfl;^es 29 

12. 83X) o 

m.p. : 8 9~90Ua^^/J:^^) 
**#*T : (C 13 H 10 N 3 C/ t UT ) 

JtUCffl 00 : C . 64.07 : H . 4.14 : N . 1 7.2 4 : 



C£ . 1 4.5 5 

$ZW & (*>: C 6 4.15 :H. 4.10 :N. 17.4 3: 
C/.14.6U 
IR(Nu j o I ) : 1620 c*"* 1 o 

NMR(CDC/ 3 ) *: 2.43 C3H. O . 7.30 (1H. 

s ) . 7.3 7 -7.6 3 (3H f m) , 
8.03 C1H . • ) . 7.97-8.23 
C 2H ,m) 0 

(3) 7-/A,^^h-3-/^^-5-7i^ 

(2)T?»fc<fc^«3 29 1 2. 1 7 <h^*6*£ 7. 6 * 
©x*/-^23 0 ml<OV&&&.& 3o^ra«tt 

v ^fcfefo 3 s o -/icim*.. 3 o a-RSStf-r *o 
8 6 x ) t> nio 

m.p. : 2 5 0 - 2 6 0 r(#») 



ftfffc (K) : C, 6 4.7 1 I H, 4.5 9 : N, 17.4 1 
S , 1 3.2 9 

8IS « (X) : C . 6 4.8 1 : H . 4.4 2 : N . 1 7.3 6 : 
S . 1 3.4 4 

2-n 
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OH . 



SH 



(II) 

C Sfctp. R2 . R 3 . * 4 . * . * R' tt«I3* 
(1) fc£ttW±ft*1tol b l©»**fc'*** fflto 
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®ft-ctt»au LT<fc£4& CC)**s* 0 
(2> (C) t * * x ts Jl CF % ^5? 

-t 9 * o a,& avj) *»* 0 

fa*. *»«/^«tt*^«g *sft*fttttt* 
*.>^A/K4: Cn)*#ft<, 

M2-UI*J:cF#«fta -laicoHTtt&JS&ft: 

■MO ft! ft ft ft* ft. RJS*E**ETfcl8L.. £S& 
<c*5 o o L.fc&, ftftft 

^-Cfe* LTfiftft^to 42 7. 4 ? ( «Sp : 3 9. 
7 X ) *l*fto 

«-p.: 290 ra± c ✓ 9 j *&.&a ) - 

7C*#0f: ( C 7 H 7 N 3 0 at) 

(*) : C , 5 6.3 7 ; H . 4.7 3 : N , 2 8.1 7 
3gffi0<£ C*> : C , 5 6.6 0 4.80 . N . 28.06 9 
3 -12) 

7 - 9 a a - 3.. 5 - y/ f*tf5'/o ( 1. 5 - 
a ) tT y * i> > 44 



OH ci 




-i-y^igflEk:** ^szffc »; > 4. 6 5 9 *m?L % 

5 - *J * + A, fcT ? V o ( I, 5 - * ) i '/ V 43 
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(2j . taxDBL&ZifriD&mtm 1 1 ic % zc,ic&<t 

2 -IQ 

7 - fc Kn*f - 3 - /f^^9/o ( 1. 5 - 
» l ey 42 




4>tfc*-h V 9 A 5. 7 5 ^O^xy l o 0 mf JK 
SS^tC^fiKir AcOEt 2 2 7 „ ^^T+'K^ * 
* 1 8.5 ? *flST 2 3 Kffig«#* ft 0 Rj&jK 

SrjaEffiTSJ® SifflC3 - T i y - 4- >*/u 
e 7 a 38 <t x * ✓ — a, 1 0 0 6 

2.3 5^/n^ % J* S Kl 20 

22<fc£«3 44 2. 3 £ C 4X# : 8 8.3X) S a 
ra.p. ; 113 — 1 1 5 t ( n - A + tVj;*Jff 

) o 

7G#5>0r : (C 8 H 8 N 3 C/ HT) 

*t (*0 : C . 5 2.9 0 : H , 4.4 4 : N , 2 3.1 4 : 

C£ : 19.5 2 

5£ m & m c , 5 2.8 8 ; h , 4.4 9 ; n , 2 3.1 4 : 

C / . 1 9.6 1 « 

C aTiftB ) 
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2.7 3-3.U2H,t), 6 .9( lHfl)o 

0.8 - 1.6 7 ( 3H . t ) , 1, 4 3 - 2. 1 3 { 2 H , m ) , 2.3 3 ( 3 H , a ) , 
2.6 -2.9 7 ( 2H f i ) . 6 .8 8 < 1 H . t ) 



*!) NMR(CDC/ 3 ) (J : 
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5.7 - *J / + * - 2 " f 3. 7 - 5; / * #w - 2, 6 

.*^j;i**)fi'-(i ( 2,4] MJr'/o 
( 1,5-1 ) tf'l i 2 



U5 



U6 



K 2 C °3 



DMF 



N NH CH 



U7 



BtOH 



^3 



l»8 



U> 3 - 7 J / - 5 - > h - i.2.4 - h 

1; T V -— 45 1. 1 6 M 1 0 mmol ) , *f 9 — 

A^^a * K 46 16 0 H 12 «rao I ) to X Tf 
*K 2 CQ 3 7 5 0 «*<0iS DM F ^jaUalCT 
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U-CAcOEt 2 0 0 mtX 2 0 » Iti * AcOEt® 

SUTm.p. 8 I - 8 3r<0^fefeSttt5 - 
T i / - 2 - (3,7 - 2. 6-*** *-> 

* ^ jv ) * — i 1,2.4 ^-MiT n> 47 Q> 1/5 
*«] 

4**1 : 9 5 *o 

5c£#*r: CC 12 H 20 N 4 S .-L H 2 0 ) 

ftJfffi <*) • C . 56.3 1 ; H . 8.0 3 ; N # 2 1.89 . 
S , 1 2.5 2 

% m *S 00 C , 5 6.5 7 : H , 7.8 5 : N . 2 1.6 6 . 
S,l2.50 a 

(21 (l)T?4^<fc^^42 1.0 1 9 C 4 mmol) , 
7 tf /uT-te 0 ( Smmol). * * 

tT -< ij S> 5 0 «V Tfc * / — h> 2 5 «/ *C ftl ^ , 

2 4 #f$jta*&fi ft* fcJStt*ttflEttl8*- 



!d.<t&& 48 8 5 0 ■? < 4*4* : 6 7 * ) S o 

m. P . : 9 4-95T: ( i-fv-A+^yJ;0 

n m& ) « 

7G*#*T : <C l7 H 24 N 4 S £ Ur ) 

Sttffc (*> : C. 64.52 :H, 7.64 : N, 17.70 ; 
S. 10.13 

^fflttOO: C, 64.71 :H, 7.66 .N, 17.68 : 
S , 9.9 4 o 

NMR(CDC/ 3} * : 1.60 C 3H f * ) , 1.6 6 (3H. i) 
1.7 8 C 3 H , » ) , 1.9 0-2.2 0 
C4H.m) .2.6 3C3H, s ) , 
2.7 5 C3H. « ) , 3.9 8 C2H, d. 
J=8Ht) . 4.9 0-5.3 0 C 1H . 
m) .S.50C1H. t , J«7H*) 
6-7 S ClH , t ) 0 

13-14 



U5 



CII CH 3 COCH 2 COCH 3 



(a) 



BtOH 



<-f> 



U ) 1-2 -CDiia»«DM F*»|«t u 

K C4> t 3 - T W ' 5 - X ^ * ^ h - 1. 2. 4 
* y - 5 - * 9 r^*** - 1.2.4-fr 'J tv- 
(21 <b^C°> • T***T*> V ,^^«J *> 
5.7 -v>>*-"-2 - * «J r^' 1 '^ " ( l ' 2 ' 
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$1 3ic3 - r * ✓ - 5 - rf v ru-^f* - 

&JSfttt<OI*a* £cr*ft4>fe<D4ft& . . ft 
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Mrw-A,^*- ( 1, 2, 4 ) ► 9T'/o C 1.5 - 
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67.83 926 14.26 7.94 
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1.60,1.66 . 1.78<&« . 12H) .1.85- 2.30 (8H.«) ,2.60 
(3«. •) ,2.70(3H, »).358(2H.<l t J=flHt). 4,95- 
5.30 (2H.Hi) .S50(UI,t J-7HO, 6.70 (1M. « ) 
1.60.1.68. 1.80 (3- . . 15H) . 1. 90 - 2.30 ( 1 2H,m) . 
2.60 (3H, O.2.70 (3M.O, 3.98(214. d . j—flHO 
4.90 -5.30 (3H,m) . s.50 ClH.i , J «7IU ) ,6.-73 OH. t ) 
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BrH 2 C-^ 51 
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0.7 2?C^M« 5 7 - 2 0 3 0 6 4 )<O14« 

t,.CtlSS^ ****** 

/ ) * ^ '^50 0.6 5 ; : 9 4«) 
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m.p. : 1 3 6 - 1 3 9 C ( AcOEt X K)ft&&>o 

: C 5 3.79 :H, 7.67 :N, 3 1.3 7 
<*> • C. 53.64 :H. 7.69 IN. 31.24 p 
±.T*&tz<t&4fo 50 0. 6 2 ? **<t**& — # 
Bft 1 S-rfKfc*^* 4«rflaUDtt««t*. RlStt* 

m.p. : 1 2 5 - 1 2 8 U»»). 
NMR(DMSO)* : 2.5 8 C 3H , • ) . 2.9 5 C 3** , 

d . J=»6Hi > . 10.3 C lH . 
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P H =5.0 *Ti«3EU/to 





NaC/ 


K.C/ 


c*ct 2 


MgC* 2 


KHjP0 4 


— * 


Ems*** 


105 


4 


2 


1 


1 


11 




87 


4 


2 


1 


1 


11 



(1) 7 - ^ > f 

a- tr 7 ■/ ° 
C ^KEW i 

7 - *<V O 

i 

7 - C 2 - 
5 - / 

c^ifew i 

7 - C 2 - 
5 - 7 i - 

7 - ( 2 - 

-» ] tr m 

(6) 7 - C 4 - 



{21 



13) 



(4) 



(5» 



3 - / - 5 - 7 

-U) ) 

5 -/f ( t 5 - * ) 

6 - (2) ) 

8 -C21 ) 

try y^y - 

3 -(21 ) 

p T - y y + r */ — - 4 - 4 : *■ 
) _ 5 - 7x^/1/^9 •/« C 1. 5 
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( fgfc**] 3 3 - (21) 

(7) 7 - ( 4 - A **"<y*Sn,XA,7<(— - 
5.6-£»X*ju-(1. 2. 4 } h « T a ( l v 

5 - » ) en 

( SSJfetfl 37-CI) 

(8) 7-(2-tf«)i»*/f*x^7<i*) - 
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